A 38-year-old man presenting with left testicular mass and extensive retroperitoneal lymphadenopathy underwent radical orchiectomy and specimen showed a germ cell tumor of primarily primitive neuroectodermal tumor mixed with mature teratoma. He then underwent RPLND, followed by adjuvant CAV (cyclophosphamide, doxorubicin, vincristine) and IE (ifosfamide, etoposide) alternating chemotherapy given the high rate of recurrence and high rate of response to the PNET-specific chemotherapy.
Introduction
Teratomas make up about 4% of testicular germ cell tumors and follow a heterogeneous clinical progression. 1 While some teratomas may be inert or only locally aggressive, 3e8% of the testicular teratomas have the potential for malignant transformation along endodermal, ectodermal, or mesodermal lines. 1 There are rare cases of malignant transformation of teratomas to Primitive Neuro Ectodermal Tumor (PNET) reported in the literature. We report a rare case of mixed germ cell tumor with PNET metastasis and the role of adjuvant chemotherapy.
Case presentation
A previously healthy 38-year-old male who was noted to have a left testicular mass during a routine medical evaluation by occupational health presented to the emergency department for further work-up. Physical exam revealed an oval-shaped mass measuring 20 Â 18 Â 6 cm. Ultrasound of the scrotum (Fig. 1 ) showed a markedly enlarged left testis with heterogeneous and complex hydrocele concerning for testicular neoplasm. The apparent decrease in blood flow in the left testis was indeterminate since the doppler settings had changed between the evaluation of two testes. Testicular tumor markers were within normal limits: b-human chorionic gonadotrophin (b-HCG), <5 mIU/mL, lactate dehydrogenase (LDH), 211 U/L, alpha-fetoprotein (AFP), 1 IU/mL. Chest computed tomography (CT) revealed no evidence of metastatic disease. CT of the abdomen and pelvis (Fig. 2) demonstrated a low-attenuating, non-enhancing and para-aortic lymph node of 2.2 Â 2.6 cm and a conglomerate of two periaortic lymph nodes measured up to 2.6 Â 4.4 cm. Prominent lymph nodes were also noted in the left common iliac chain and more distally in the left external iliac chain, measuring 0.9 Â 1.4 cm and 1 cm in the long axis, respectively. Patient underwent initial left radical orchiectomy under a working diagnosis of left non-seminomatous germ cell testicular tumor. Pathologic evaluation revealed a malignant mixed germ cell tumor primarily composed of a small round blue cell tumor with pseudorosettes, morphologically consistent with Primitive Neuro Ectodermal Tumor (PNET) admixed with teratomatous components (Fig. 3 ). The tumor involved the epididymis, rete testis, hilar fat, and spermatic cord. No other germ cell tumor components including yolk sac, embryonal or choriocarcinoma were identified in this extensively sampled specimen. Germ cell neoplasia in situ was present. Extensive lymphovascular invasion was noted. Immunohistochemical stains were performed for CD99, FLI-1, WT-1, CD57, synaptophysin, chromogranin, S100, desmin and myogenin. Fluorescent in situ hybridization study for EWS-FlI1 was negative. PNETs arising in the background of malignant mixed germ cell tumors are known to be negative for this translocation.
As there was no metastatic disease evident elsewhere, we decided to proceed with bilateral template retroperitoneal lymph node dissection (RPLND) with pelvic extension and appendectomy.
Intraoperatively, due to serious adhesion and the fact that unresectable malignant transformation of teratoma to PNET bears a poor prognosis, left nephrectomy was performed in order to resect retroperitoneal lymphadenopathy as entirely as possible. The surgery was otherwise uncomplicated. Pathology revealed a 14.0 cm periaortic metastatic PNET tumor with intra-aortic caval node involvement. No tumors were found in the resected appendix or left kidney. The patient received adjuvant chemotherapy with a Ewing's sarcoma type regimen of Cyclophosphamide þ Doxorubicin þ Vincristine (CAV) followed by Ifosfamide þ Etoposide (IE) for a total of 4 cycles. Sperm cryopreservation was offered before chemotherapy. Follow-up is on-going.
Discussion
Mixed germ cell tumors (MGCTs) of the testis represent about one-third of all testicular germ cell tumors (GCTs). 1 Various combinations of neoplastic elements exist, e.g. seminoma and teratoma, embryonal carcinoma and teratoma, seminoma and embryonal carcinoma, choriocarcinoma and teratoma, or a combination of several elements. Metastatic mixed germ cell tumor we reported was made up of Primitive Neuro Ectodermal Tumor (PNET) with mature teratoma. Rarely, primary or metastatic testicular germ cell tumors may involve PNET, a pathologic diagnosis that are classically divided into central PNET as in medulloblastoma or medulloepithelioma and peripheral PNET as in Ewing sarcoma. 2 As making a definitive diagnosis of PNET is difficult given its deviation from elements of GCT and non-specific pathologic findings, 3 our pathologist did not make such a distinction between the subtypes.
Surgical resection is the mainstay of treatment for PNET, although it has a high rate of recurrence in patients who undergo RPLND. In contrast to metastatic germ cell tumors, PNET is rarely chemoresponsive to cisplatin-based therapy. 4 However, chemotherapy regimens traditionally used for Ewing's sarcoma, cyclophosphamide þ doxorubicin þ vincristine (CAV) alternating with ifosfamide þ etoposide (IE), as adjuvant therapy has shown high response rate in patients who undergo RPLND for resection of PNET. 5 Disease response will be monitored in subsequent follow-ups.
Conclusion
Primitive Neuro Ectodermal Tumor is a rare and malignant transformation of testicular teratoma. PNET-specific adjuvant chemotherapy should be used after RPLND due to high chemosensitivity to this regimen to potentially increase disease free survival. 
